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DETAILED ACTION 

1 . Applicant's election without traverse of SEQ ID NO: 1 in the reply filed on 29 June 2005 
is acknowledged. However, as a parent application issued with claims to use of all of nucleic 
acids encoding SEQ ID NOS:2, 4, 24 and 26, the restriction is withdrawn. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1-29 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for method for increasing or decreasing nitrogen metabolism in plants by 
transformation with a gene encoding a full-length NADP-dependent glutamate dehydrogenase 
(NADP-GDH) from Chlorella sorokiniana or Escherichia coli and plants thereby produced, does 
not reasonably provide enablement for method for increasing or decreasing nitrogen metabolism 
in plants by transformation with a gene encoding any glutamate dehydrogenase or fragments 
thereof and plants thereby produced. The specification does not enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention commensurate in scope with these claims. , 

The claims are broadly drawn to a method for increasing or decreasing nitrogen 
metabolism in plants by transformation with a gene encoding any glutamate dehydrogenase or 
fragments thereof and plants thereby produced. 
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The instant specification, however, only provides guidance for isolation and kinetic 
analysis of chloroplast NADP-GDH isozymes from Chlorella sorokiniana (example 1), amino- 
terminal sequencing of the a and p C sorokiniana NADP-GDH subunits and isolation of cDN As 
that encode those subunits by hybridization of partial cDN As with an undefined HCR cDNA 
probe, and isolation of full-length cDNAs by anchored PCR (pg 21-26), expression of a and p 
GDH subunits (encoded by SEQ ID NO:23 and 25, respectively) in Escherichia coli (pg 26-27), 
general guidance for plant transformation (pg 27-29), transient expression of the a and p subunits 
in maize protoplasts (pg 29-31), and general methods for altering codon usage (pg 11-14). 

The instant specification fails to provide guidance for production of plants with increased 
or decreased nitrogen metabolism wherein the plants were transformed with a gene encoding 
NAD-specific glutamate dehydrogenase (NAD-GDH) or for how the enzyme can function if not 
targeted to an organelle. The specification also fails to teach nucleic acids encoding fragments of 
a and p GDH subunits or of their N-terminal portions (SEQ ID NOs:5 and 6), wherein the 
fragments of a and p GDH subunits have a or p GDH activity and wherein the fragments of the 
N-terminal portions function as chloroplast transit peptides. The specification also fails to teach 
plants transformed with the NADP-GDH from C sorokiniana or any other plant. 

NAD-GDH is a nuclear-encoded enzyme that functions in mitochondria, while NADP- 
GDH is a nuclear-encoded enzyme that functions in chloroplasts (specification, pg 2, lines 7-20). 
The role of NAD-GDH in plants appears to be that of ammonium detoxification and that role is 
different from that of NADP-GDH because loss of NAD-GDH is not complemented by the 
presence of NADP-GDH (Oliveira et al, 1997, Plant Physiol. Biochem. 35:185-198, paragraph 
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spanning pg 191-192). Chavez et al (1995, Plant Mol. Biol. 28:173-188) teach that the role of 
NADP-GDH is in amination (i.e., the reaction: NH/ + NADPH + 2-oxoglutarate -» glutamate + 
NADP + ), while that of NAD-GDH is in deamination (i.e., the reaction: glutamate + NAD + -> 
NH/ + NADH + 2-oxoglutarate; pg 174, left column, paragraph 2). Additionally, as NADPH is 
the reductive nucleotide in the chloroplast, it is not clear that NAD-GDH would even work in the 
chloroplast. Thus, transformation of a plant with a nucleic acid encoding NAD-GDH, especially 
if that enzyme is targeted to the chloroplast, is unlikely to alter nitrogen metabolism in that plant. 
Applicant is invited to submit a declaration showing the results of experiments in which plants 
were transformed with a nucleic acid encoding NAD-GDH. 

The specification fails to teach nucleic acids encoding any NADP-GDH from any 
organism other than C. sorokiniana or E. coli. The specification also fails to teach nucleic acids 
encoding fragments of SEQ ID NOs:2, 4, 24 or 26 that function in the claimed method. 

Lastly, while the specification touts the advantages of a plant with increased nitrogen 
metabolism (e.g., pg 10, lines 4-7, and pg 15, lines 16-17), it fails to describe a use for plants that 
have decreased nitrogen metabolism. Thus, one would not know how to use such plants. 

Given the claim breath, unpredictability in the art, and lack of guidance in the 
specification as discussed above, the instant invention is not enabled throughout the full scope of 
the claims. 

4. Claims 1-29 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter that was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
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the inventor(s), at the time the application was filed, had possession of the claimed invention. 

The claims are directed to a genus of constructs comprising nucleic acids encoding 
GDHs. A full review of the specification indicates that nucleic acids encoding GDHs are 
essential to the operation of the claimed invention. The specification only describes nucleic 
acids encoding any NADP-GDH from C. sorokiniana and E. coli, SEQ ID NOs: 1, 3, 23 and 25. 
The specification does not describe fragments of nucleic acids encoding SEQ ID NO:s2, 4, 24 or 
26 that encode functional GDHs. Applicant does not describe other nucleic acids encompassed 
by the claims, and the structural and functional features that distinguish all such nucleic acids 
from other nucleic acids are not provided. 

Hence, Applicant has not, in fact, described nucleic acids that encode a GDHs within the 
full scope of the claims, and the specification fails to provide an adequate written description of 
the claimed invention. 

Therefore, given the lack of written description in the specification with regard to the 
structural and functional characteristics of the claimed compositions, it is not clear that Applicant 
was in possession of the claimed genus at the time this application was filed. 

5. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claims 22-29 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter that Applicant regards as 
the invention. Dependent claims are included in all rejections. 
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Claim 22 is indefinite for claim "cells". If one had only one such cell, would it be 
covered under any issued patent? It is suggested that "Transgenic plant cells" be replaced with 
—A transgenic plant cell-. 

Claims 23-29 recite the limitation "transgenic cells according to claim 22" in line 1 . 
There is insufficient antecedent basis for this limitation in the claims, as claim 2 is drawn to 
transgenic plant cells. 

In claim 26, it is unclear where the chloroplast transit peptide is located in the cell. It is 
also unclear in what manner the chloroplast transit peptide is adapted when it already targets 
chloroplasts. 

Claim 29 recites the limitation "said tissue specific initiation region" in line 1. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

8. Claims 1-5 and 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by Long et 
al(1994, Plant Physiol. 105:115). 

Long et al teach a method of increasing nitrogen metabolism in plant cells by 
transformation with a construct encoding a bacterial glutamate dehydrogenase, which would 
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inherently increase the assimilation of inorganic nitrogen (in the form of ammonium) into 
organic nitrogen. The GDH is operably linked to a chloroplast transit peptide and the construct 
comprises a polyadenylation sequence. The coding sequence has been altered to use plant- 
favored codons. The transformed cells would have increased biomass or carbon/nitrogen levels. 

9. Claims 1-5, 10, 13-22, 24 and 26-29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lightfoot et al (US Patent 5,998,700, filed July 1996). 

Lightfoot et al teach a method for improving the yield of a crop comprising plant a crop 
that has been transformed with an expressible transgene encoding a bacterial NADP-GDH, and 
plant cells and plants, including dicots, monocots and Zea mays, transformed with an expression 
cassette comprising a transcription initiation region, a nucleic acid encoding bacterial NADP- 
GDH and a transcription termination region, and optionally, a chloroplast transit peptide (claims 
1-22). The method would also inherently be one of increasing biomass, increasing total protein, 
increasing total C/N levels, increasing grain density, and increasing nitrogen metabolism in 
plants. Lightfoot et al also teach use the constitutive 35S promoter and the seed-specific 
ubiquitin promoter (Fig 4 and 9; column 7, line 66, to column 26, line 47). 

10. Claims 1-5, 10 and 13-29 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Lightfoot et al (US Patent 6,329,573, filed July 1996). 

Lightfoot et al a method comprising growing plants transformed with a nucleic acid 
encoding bacterial NADP-GDH, and plant cells and plants, including dicots, monocots and Zea 
mays, transformed with an expression cassette comprising a transcription initiation region, a 
nucleic acid encoding bacterial NADP-GDH and a transcription termination region, and 
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optionally, a chloroplast transit peptide; the transcription termination and initiation regions 
include those not natively associated with the nucleic acid, the transcription initiation regions 
include those that are constitutive and those that are organ specific, and the nucleic acid is 
modified to enhance expression in plant cells (claims 1, 4-32). The method would also 
inherently be one of increasing biomass, increasing total protein, increasing total C/N levels, 
increasing grain density, increasing the yield and increasing nitrogen metabolism in plants. 
Lightfoot et al also teach use the constitutive 35S promoter and the seed-specific ubiquition 
promoter (Fig 4 and 9; column 7, line 66, to column 26, line 47). 

11. Claims 1-4, 10, 13 and 17 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Good et al (US Patent 6,084,153, filed February 1996). 

Good et al teach a method for producing plants and plants cells comprising transforming 
a plant cell with construct comprising an inducible promoter operably linked to a nucleic acid 
encoding glutamine dehydrogenase, and optionally regenerating a plant (claims 10-11). 
Nitrogen metabolism would be inherently increased. The method would also inherently be one 
of increasing biomass, increasing total protein, increasing total C/N levels, increasing grain 
density, and increasing plant yield in plants. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claims 1-5, 8-10 and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Long et al (1994, Plant Physiol. 105:1 15). 

The claims are drawn to a method of increasing or decreasing nitrogen metabolism. in a 
plant by transformation of a gene encoding GDH. 

Long et al disclose a method of increasing or decreasing nitrogen metabolism in plant 
cells by transformation of a gene encoding GDH, as discussed above. Long et al do not disclose 
regeneration of those cells into whole plants. 

At the time the invention was made, it would have been obvious to one of ordinary skill 
in the art to modify the method of increasing or decreasing nitrogen metabolism in plant cells by 
transformation of a gene encoding GDH as taught by Long et al, to regenerate those cells into 
plants. One of ordinary skill in the art would have been motivated to do so to evaluate the 
performance of the plants in the field. 



Double Patenting 

14. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See Inre Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 l/SPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982);//? re Vogel, 422F.2d438, 164 USPQ619(CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
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provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

15. Claims 1-4, 7-8, 10-14, 22 and 24 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 6-9 of U.S. Patent No. 
5,879,941. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the method for increasing nitrogen assimilation in plants and plant cells, 
as claimed in the issued patent, has the same steps as the methods for increasing or decreasing 
nitrogen metabolism in plant cells, and increasing biomass, increasing total protein, increasing 
total C/N levels, increasing grain density, and increasing plant yield in plants, as claimed in the 
instant application; i.e., both comprise the steps of transforming a plant cell with a nucleic acid 
encoding a protein with glutamate dehydrogenase activity and culturing the cells to produce 
descendent cells expressing the nucleic acid. The method of the issued patent could also be 
considered a species of the genus of the methods of increasing or deceasing nitrogen metabolism 
is n a plant, as claimed in the instant application, as evidenced by dependent claim 3 in the 
instant application. Furthermore, the method of the issued patent is drawn to use of nucleic acids 
encoding SEQ ID NOs:2, 4, 24 and 26, as is the method of the instant application. Dependent 
claims in both are drawn to the nucleic acid being operably linked to a plant polyadenylation 
sequence and to use of a plant expressible promoter. 
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Conclusion 

16. No claim is allowed. 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne R, Kubelik, whose telephone number is (571) 272-0801. 
The examiner can normally be reached Monday through Friday, 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jones, can be reached at (571) 272-0745. 

The central fax number for official correspondence is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 

Anne R Kubelik, Ph.D. 
September 2, 2005 




